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ABSTRACT : 

PURPOSE: To provide a method for finely patterning an 
electroluminescent (EL) 

element by effectively performing sharp refinement of metallic 
electrodes that 

causes little thermal damage to processed edges, without causing 
damage to a 
transparent electrode . 

CONSTITUTION: In a method for finely patterning by laser ablation 
method an 

electroluminescent element, especially an organic electroluminescent 
element 

comprising metallic electrodes 4, organic -compound layers 3, a 
transparent 

electrode 2 and a substrate 1, a laser beam is applied to the element 
from the 

side of the metallic electrodes so that laser fluence is 10 to 
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220mJ/cm<SP>2</SP> . The metallic electrodes 4 are refined by the 
laser 

ablation phenomenon that takes place in this case, to finely pattern 
the 

organic electroluminescent element. 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the detailed patternizing approach of an 
electroluminescence (it is hereafter written as EL) component, and the EL element by which detailed 
patternizing was carried out. The laser ablation processing method is used for this invention in more 
detail. It faces patternizing the approach of carrying out the detailed patternizing of the EL element in 
non-contact, and the organic EL device which consists of a configuration of a metal system electrode 
(cathode) / organic compound layer / transparent electrode (anode plate) / substrate especially. By the 
laser ablation processing method Sharp micro processing with little thermal breakage to a processing 
edge periphery is efficiently performed to a metal system electrode, without doing breakage to a 
transparent electrode. It is related with the EL element by which detailed patternizing was carried out by 
the approach of carrying out the detailed patternizing of the organic EL device, and this laser ablation 
processing method. 
[0002] 

[Description of the Prior Art] Since it has the descriptions, like it is excellent in shock resistance since 
the EL element using electroluminescence has high visibility and is a perfect solid-state component 
because of self-luminescence, the utilization as a light emitting device in various displays attracts 
attention. Since there are an inorganic EL element which comes to use an inorganic compound for 
luminescent material, and an organic EL device which comes to use an organic compound in this EL 
element, among these an organic EL device can make applied voltage low substantially, that utilization 
research is positively made as a next-generation display device. The above-mentioned organic EL device 
is equipped with the organic compound layer which contains a luminous layer at least, and the electrode 
of the couple which pinches this organic compound layer, and, specifically, the thing of configurations, 
such as what prepared suitably the hole-injection transporting bed and the electron injection transporting 
bed in this on the basis of the configuration of an anode plate / luminous layer / cathode, for example, an 
anode plate / hole-injection transporting bed / luminous layer / cathode, and an anode plate / hole- 
injection transporting bed / luminous layer / electron injection transporting bed / cathode, is known. This 
hole-injection transporting bed has the function to transmit the electron hole poured in from the anode 
plate to a luminous layer, and the electron injection transporting bed has the function to transmit the 
electron poured in from cathode to a luminous layer. And it is known that the electron which many 
electron holes were poured into the luminous layer by lower electric field, and was further poured into 
the luminous layer from cathode or an electron injection transporting bed by making this hole-injection 
transporting bed intervene between a luminous layer and an anode plate will be accumulated in the 
interface of a hole-injection transporting bed and a luminous layer, and luminous efficiency will go up it 
since a hole-injection transporting bed does not convey an electron. 

[0003] By the way, the thing with patternizing of an electrode indispensable in order to use an EL 
element as a display device which the electrode by which detailed patternizing was carried out in order 
to perform a delicate display operates normally is needed. (1) — the width of face of an electrode pattern 
detailed enough and the insulation-ized part is narrow « [ for that purpose, ] (2) The part by which (3) 
micro processing was carried out is insulation-ized [ that the edge part of an electrode serves as a sharp 
configuration, ] thoroughly, (4) In case that the electrode section by which micro processing was carried 
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out does not short-circuit, the engine performance of an electrode by which (5) micro processing's was 
carried out not being spoiled, and (6) micro processing are performed, it becomes important 
requirements not to affect the part of substrates other than a part required for clearance etc. 
[0004] As the patternizing approach of the EL element for a display, how to patternize simultaneously, 
in case an electrode is formed, and the method of performing micro processing to an electrode, after 
creating an EL element can be considered. As the former approach, in case an electrode is formed by 
approaches, such as vacuum evaporationo, for example, the mask vacuum deposition which uses and 
patternizes a mask is known. However, in this approach, in order to create a very detailed pattern, 
especially a thing dozens of micrometers or less When there are problems, such as a surroundings lump 
of a vacuum evaporationo metal, and detailed patterning is performed, The mask setting device in which 
the location precision of mask setting to the vacuum evaporationo layer of a substrate is advanced in 
vacuum evaporationo equipment importantly therefore was needed, and there was a problem of not 
escaping that operability worsens and productivity falls. Therefore, it was difficult to obtain a dozens of 
micrometers high definition display pattern in this mask vacuum deposition. 

[0005] The approach of on the other hand patternizing as the latter approach, using a photolithography 
technique as a typical thing is learned. However, in this approach, it sets at processes, such as resist 
spreading and development, a top complicated since it is created through many processes, such as resist 
spreading, baking, exposure, development, etching, and resist exfoliation. Although a detailed pattern is 
obtained in order that an electrode may contact other ingredients, by degradation of an electrode material 
etc., charge injection efficiency falls and it has the essential problem that it cannot use as an EL element. 
Moreover, the approach by the cut using the drill as the micro-processing approach is also learned, and it 
is used for hole processing with a detailed printed circuit board etc. However, this approach is not 
suitable for processing the cathode which consists of a metal thin film which is not so [ in 
reinforcement ] strong, brings about the short circuit of an electrode or has problems — the cut waste 
which electrode process tolerance is inadequate or is produced in the case of a cut may bring about and 
disconnect the effect of processing to cathode or the anode plate of not only a luminous layer but a 
substrate. 

[0006] The approach of carrying out micro processing, using a non-contact beam as an approach of 
solving such a problem is proposed variously. For example, the technique which cuts the metal 
membrane used for an EL element in JP,5-3077,A or this No. -3078 official report is proposed. However, 
although this technique is possible, a problem is in operability, it is not efficient and it is not [ a cut 
brings thermal breakage to a periphery and ] practical [ a cut ] as a micro-processing process. Moreover, 
a linear laser pulse beam is irradiated at the combination of the metal electric conduction film or the 
translucency electric conduction film, and the metal electric conduction film, and the approach of 
carrying out optical processing of the electrode is proposed by JP,61-105885,A. However, in this 
approach, since the optical absorption of the ingredient applied is not large, it is difficult to cause laser 
ablation, and since micro processing is performed by the thermal process, it has problems, like the 
breakage to a periphery and the effect on the translucency electric conduction film are also large. 
Furthermore, in JP, 1-1 30494, A, JP,4-255692,A, JP,5 -290971, A, JP,5-196949,A, etc., although the ultra- 
fine processing technology using a non-contact beam is indicated, no these techniques use a laser 
ablation phenomenon, and cannot say it as the approach which may not necessarily be satisfied. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention improves the fault which the patternizing 
approach of such a conventional EL element has, without being non-contact-like and the remainder also 
hanging down the thermal breakage over a processing edge periphery or a substrate to the electrode of 
an EL element, performs sharp micro processing efficiently and aims at offering the patternizing 
approach of an EL element that the electrode by which micro processing was moreover carried out can 
operate normally. 
[0008] 

[Means for Solving the Problem] In order that this invention persons may attain said object, as a result 
of repeating research wholeheartedly, by using the laser ablation processing method for detailed 
patternizing of an EL element In that the object can be attained and the organic EL device which 
consists of a configuration of a metal system electrode (cathode) / organic compound layer / transparent 
electrode (anode plate) / substrate especially By irradiating a laser beam by specific reinforcement from 
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a metal system electrode side According to the laser ablation phenomenon which the great portion of 
laser energy is absorbed only with the metal system ingredient and organic compound of cathode, and it 
produces in this case It found out that only a metal system ingredient and an organic compound could be 
dispersed simultaneously, breakage could be done to neither a processing edge periphery nor a 
transparent electrode, and sharp micro processing could be efficiently performed to a metal system 
electrode. This invention is completed based on this knowledge. That is, in carrying out the detailed 
patternizing of the EL element, this invention offers the EL element which it comes to create by the 
detailed patternizing approach of the EL element characterized by using the laser ablation processing 
method, and the laser ablation processing method and by which detailed patternizing was carried out. 
[0009] Moreover, for the desirable mode for carrying out this invention, the laser output per unit area is 
10 - 220 mJ/cm2 from a metal system electrode side to the organic EL device which consists of a 
configuration of a metal system electrode (cathode) / organic compound layer / transparent electrode 
(anode plate) / substrate. It is the approach of irradiating a laser beam so that it may become, and 
performing micro processing to a metal system electrode according to the laser ablation phenomenon 
produced in this case, and carrying out the detailed patternizing of the organic EL device. The laser 
ablation processing method is used for carrying out the detailed patternizing of the EL element in the 
approach of this invention. Although luminescent material can apply this laser ablation processing 
method to all of the organic EL device which is the inorganic EL element and organic material which 
are an inorganic material, its application to the organic EL device which consists of a configuration of a 
metal system electrode (cathode) / organic compound layer / transparent electrode (anode plate) / 
substrate especially is desirable. 

[0010] In the EL element used in the approach of this invention, a transparent electrode is used as an 
anode plate. As this transparent electrode, the thing which made the thin film form by approaches, such 
as vacuum evaporationo and sputtering, on transparence substrates, such as glass, is used, for example in 
inorganic system ingredients, such as ITO (In-Sn-Oxide), ZnO, and CuS, or an organic system 
transparent conductive ingredient. Patternizing of this transparent electrode is formed of the usual micro 
processing, such as lithography. On the other hand, although metal system ingredients, such as a metal 
simple substance or a metal alloy, are used as cathode, electronic injection efficiency is high, an 
ingredient with little degradation is desirable, and metal alloys, such as magnesium and a silver alloy, 
and an aluminium-lithium alloy, are especially suitable. This cathode can produce these metal system 
ingredients by approaches, such as vacuum evaporationo and sputtering, by making a thin film form on 
the below-mentioned luminous layer or the organic compound layer of multilayer structure. An 
inorganic EL element makes the luminous layer which consists of an inorganic luminescent material 
intervene between the transparent electrode of the above-mentioned anode plate, and the metal system 
electrode of cathode. There is especially no limit about the class of this inorganic luminescent material, 
and a thing well-known as a luminescent material of an inorganic EL element can be used 
conventionally. A luminous layer can produce an inorganic luminescent material by making a thin film 
form on a transparent electrode by approaches, such as vacuum evaporationo and sputtering. 
[001 1] On the other hand, an organic EL device makes the organic compound layer which contains at 
least the luminous layer which consists of an organic luminescent material intervene between the 
transparent electrode of the above-mentioned anode plate, and the metal system electrode of cathode, 
and, generally consists of a configuration of a metal system electrode (cathode) / organic compound 
layer / transparent electrode (anode plate) / substrate. Here, an organic compound layer may be a layer 
which consists only of a luminous layer, and may be the thing of the multilayer structure which carried 
out the laminating of a hole-injection transporting bed, the electron injection transporting bed, etc. with 
the luminous layer. As a component configuration of this organic EL device, a metal system electrode 
(cathode) / luminous layer / transparent electrode (anode plate) / substrate, a metal system electrode 
(cathode) / luminous layer / hole-injection transporting bed / transparent electrode (anode plate) / 
substrate, a metal system electrode (cathode) / electron injection transporting bed / luminous layer / 
transparent electrode (anode plate) / substrate, a metal system electrode (cathode) / electron injection 
transporting bed / luminous layer / hole-injection transporting bed / transparent electrode (anode plate) / 
substrate, etc. can be mentioned, for example. 

[0012] A luminous layer provides the interior of a luminous layer with the field of recombination of the 
impregnation function to in_which an electron hole can be poured in by the anode plate or the hole- 
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injection transporting bed at the time of (1) electric-field impression, and an electron can be poured into 
it from cathode or an electron injection layer, the transport function, to which the charge (an electron 
and electron hole) which carried out (2) impregnation is moved by the force of electric field, (3) 
electrons, and an electron hole, and has the luminescence function tie this to luminescence etc., in this 
organic EL device. About the class of luminescent material used for this luminous layer, there is 
especially no limit and a thing conventionally well-known as a luminescent material in an organic EL 
device can be used. Moreover, a hole-injection transporting bed is a layer which consists of an electron 
hole transfer compound, it has the function to transmit the electron hole poured in from the anode plate 
to a luminous layer, and many electron holes are poured into a luminous layer by lower electric field by 
making this hole-injection transporting bed intervene between an anode plate and a luminous layer. 
Moreover, the electron poured into the luminous layer by cathode or the electron injection layer is 
accumulated near the interface in this luminous layer with the obstruction of the electron which exists in 
the interface of a luminous layer and a hole-injection transporting bed, raises the luminous efficiency of 
an EL element, and let it be the EL element which was excellent in the luminescence engine 
performance. About the electron hole transfer compound used for this hole-injection transporting bed, 
there is especially no limit and it can use a thing conventionally well-known as an electron hole transfer 
compound in an organic EL device. Furthermore, the electron injection transporting bed has the function 
to transmit the electron poured in from cathode to a luminous layer. About the electron transport 
compound used for this electron injection transporting bed, there is especially no limit and it can use a 
thing conventionally well-known as an electron transport compound in an organic EL device. This 
organic compound layer is producible by carrying out the laminating of each organic material on a 
transparent electrode by approaches, such as vacuum evaporationo and sputtering, and making a thin 
film form. 

[0013] In this invention, the laser ablation processing method is used as the detailed patternizing 
approach of the above-mentioned EL element. When the laser ablation processing method here irradiates 
a laser beam on a solid matter front face, it is the approach of performing micro processing using the 
phenomenon which disperses as fragmentation in which the matter which absorbed this laser energy has 
big energy, i.e., a laser ablation phenomenon. This laser ablation phenomenon is found out at the 
beginning of 1980, and it is thought that it is generated according to a multiple photon process peculiar 
to laser. When ultraviolet laser with the high energy represented by the excimer laser is irradiated at a 
polymer, the usual chemical bond is dissociated, since surplus energy is used for scattering of 
fragmentation, etching is performed by the small process of a thermal operation and sharp micro 
processing of it which does not have thermal effect on a perimeter becomes possible. It is thought that 
such a phenomenon happens also not only in a polymer molecule but in the usual organic solid-state, 
and the ablation phenomenon of organic fluid material is also reported by recently. 
[0014] On the other hand, many are reported also about the laser ablation phenomenon in a metal or the 
ceramics, and application to thin film formation etc. is advanced. However, in the case of a metal or the 
ceramics, in order to make it disperse as fragmentation, compared with the organic substance, it must 
usually irradiate by the single figure thru/or the laser particle fluence (laser output per unit area) high 
double figures. For example, in the case of a polymer, they are dozens mJ/cm2. Or hundreds mJ/cm2 In 
the case of ceramics [ a metal or ], although a laser ablation phenomenon can be caused by the particle 
fluence, it is 2 several J/cm. Or dozens J/cm2 A particle fluence is needed. 

[0015] In the detailed patternizing approach of this invention EL element, although the above-mentioned 
laser ablation processing method is given to an inorganic EL element or an organic EL device, it is 
advantageous to give the laser ablation processing method to the organic EL device which consists of a 
configuration of a metal system electrode (cathode) / organic compound layer / transparent electrode 
(anode plate) / substrate especially. In this case, by irradiating a laser beam from a metal system 
electrode side, the laser beam which penetrated the metal system electrode is absorbed in an organic 
compound layer with a big absorption coefficient, without affecting the transparent electrode which 
exists below it, according to a laser ablation phenomenon, an organic compound disperses with the 
metal system ingredient of cathode, and micro processing is performed. Therefore, since according to 
such an approach little sharp etching of thermal effect is attained and breakage is not done to the 
transparent electrode of a substrate, a detailed pattern without an open circuit or a short circuit can be 
formed. Since an ablation phenomenon cannot be caused in a low laser particle fluence when an organic 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/8/05 



Page 5 of 8 



compound layer does not exist, in order to perform micro processing, a laser beam must be irradiated by 
the high laser particle fluence, parts other than the part irradiated under thermal effect will be processed, 
a perimeter fuses, or the phenomenon of a substrate part also being processed happens, and the problem 
that desired micro processing cannot be performed arises. 

[0016] In this invention, as laser used for laser ablation processing, as long as it can oscillate the 
wavelength of lOnm thru/or a 20-micrometer laser beam (infrared radiation, a visible ray, ultraviolet 
fays, X-ray), you may be which thing. What carbon dioxide laser, a carbon monoxide laser, HF laser, 
iodine laser, an YAG laser, glass laser, YLF laser, AREKU sand light laser, semiconductor laser, dye 
laser, nitrogen laser, the excimer laser, the X-ray laser, the free electron laser, etc. were mentioned, for 
example, and carried out wavelength conversion as such laser using the higher-harmonic component etc. 
can be used. 

[0017] Since the laser used for industrial use oscillates stably in these, it is desirable, and what is 
especially known as laser for processing is desirable from the point of operability or productivity. 
Furthermore, high power laser is suitable from the point of productivity. Moreover, since the thing 
which has short wavelength can extract a beam minutely, it is desirable, and since especially ultraviolet 
laser can perform processing by the ablation phenomenon with little thermal contribution, it is the 
optimal. As high power industrial laser for processing which fulfills such conditions, the excimer laser is 
known and processing of ingredients, such as polyimide, is performed practical using this excimer laser. 
[0018] In this invention, a laser beam is irradiated by detailed patternizing of the organic EL device 
which consists of a configuration of a metal system electrode (cathode) / organic compound layer / 
transparent electrode (anode plate) / substrate from a metal system electrode side using the above- 
mentioned laser. Under the present circumstances, for the exposure of a laser beam, a laser particle 
fluence is 10 - 220 mJ/cm2. It is required to carry out so that it may become the range. This laser particle 
fluence is 10 mJ/cm2. Since it cannot have energy with debris sufficient in the following when there is a 
possibility of remaining without the metal system ingredient of cathode dispersing, the situation which is 
not desirable as for it not dispersing from a processing front face cannot be invited, and desired micro 
processing cannot be performed. On the other hand, it is 220 mJ/cm2. In the laser particle fluence to 
exceed, although the metal system ingredient and organic compound of cathode disperse, the transparent 
electrode which exists under an organic compound layer brings about conductive lowering in response 
to breakage or thermal effect. Moreover, the thermal effect on an exposure periphery becomes large, and 
micro-processing width of face spreads, the metal system ingredient of the cathode which it should leave 
melts, or it deteriorates, and a desired detailed pattern is not obtained. In this invention, a pulse 
oscillation method is advantageous as an oscillation method of laser. Although processing actuation can 
be performed comparatively freely by making a stage drive by the continuous-oscillation method, since 
it is hard to produce an ablation phenomenon and thermal are recording takes place, it is difficult for 
problems, such as process tolerance, to arise and to perform desired micro processing. On the other 
hand, although it is necessary to irradiate a laser beam in consideration of pulse separation and the 
actuation rate of a stage by the pulse oscillation method, since an ablation phenomenon can be caused 
and micro processing with little thermal breakage can be performed by irradiating a laser beam in pulse, 
this pulse oscillation method is advantageous. Since pulse width can lessen thermal breakage so that it is 
short, it is advantageous. As pulse width, 100 or less microseconds is desirable and is a picosecond and a 
femtosecond still more preferably 100 or less nanoseconds more preferably. 
[0019] In addition, although an electron beam and an ion (cluster) beam can also be used for micro 
processing, in these approaches, equipment has a big problem in respect of operability, such as needing 
a vacuum, a large-scale and expensive top, and is not practical as a micro-processing method. In this 
invention, although micro processing is performed using the ablation phenomenon which irradiates a 
laser beam and is produced in this case, since a laser beam, especially the beam obtained from the 
excimer laser have many uneven things, it is desirable to use the beam equalized using the beam 
homogenizer etc. About the configuration of a beam, although punctiform thing or rectangle-like thing 
may be used, since the thing of a short configuration can make a beam long and slender, it is 
advantageous from the ability to do [ in performing especially thin processing, can perform processing 
of a big part in 1 pulse irradiation, and ] micro processing efficiently. Moreover, while being able to 
raise a laser particle fluence and being able to process it easily by condensing a beam, extracting to 
about several micrometers theoretically is possible, and it is advantageous to performing micro 
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• processing. However, when it is not necessary to necessarily process it with a focus and processes it 
with a focus rather, it becomes high too much, and a substrate may be affected or a laser particle fluence 
may produce the situation which is not desirable as for doing thermal breakage to a periphery etc. 
[0020] Moreover, although the method of irradiating the workpiece fixed while **ing the laser beam, or 
putting a workpiece on a stage, and making this stage drive is used when performing micro processing 
to a large area, the approach of the point of operability to the latter is desirable. The pattern of the 
configuration of arbitration can be obtained by synchronizing actuation of a stage with the oscillation of 
laser. In addition, in order to obtain a detailed pattern, it is required to use a stage with the precision 
corresponding to it. Furthermore, by creating the mask which has a desired pattern beforehand and 
irradiating a laser beam through this mask, a package pattern imprint can be performed to a large area, 
and micro processing can be performed very efficiently. However, there are problems, such as 
degradation of a mask and contamination (contamination) of a mask ingredient, in this case. 
[0021] In this invention, in order to perform micro processing using a laser ablation phenomenon, 
fragmentation disperses from a workpiece in the case of processing. It is important for this debris to 
deposit on a workpiece again, to invite the situation which is not desirable as for the short circuit of an 
electrode etc., and not to make debris deposit. In this invention, as described above, an excimer laser is 
used preferably. This excimer laser is high power laser with high excitation energy, and the ablation 
processing methods, such as polymeric materials using this laser, are learned. Since it oscillates in an 
ultraviolet region, this excimer laser has the advantage which can perform little processing of a thermal 
contribution. Furthermore, decomposition of fragmentation is promoted by using the excimer laser of 
high power [ high excitation energy ], and the top which can be made even small fragmentation, such as 
an atom, a molecule, and ion, since big translational energy can be given to fragmentation, 
fragmentation will disperse even in the long distance which is distant from a processing field. It is 

; optimal to use an excimer laser in this invention from these points. 
[0022] In this invention, fragmentation can be dispersed in the distance by performing this micro 
processing in a vacuum. When air, inert gas, etc. exist, fragmentation collides with these, loses energy 
and has the case where it becomes impossible to disperse in the distance. Moreover, the method of 
dispersing fragmentation is also effective by blowing inert gas etc. into a processing field compulsorily. ; 
Thus, after performing micro processing to a metal system electrode (cathode) and performing detailed 
patternizing of an EL element, in order to prevent degradation of a component and to prolong a life, 
closure processing is usually performed. This invention also offers the EL element by which detailed 
patternizing was carried out by such [ again ] laser ablation processing method. Drawing 1 is the 
perspective view showing the configuration of an example of the organic EL device of Saki who 
performs micro processing in a metal system electrode (cathode), and the laminating of the ITO 
electrode 2, the organic compound layer 3, and the metal system electrode 4 which were patternized on 
the glass substrate 1 is carried out one by one. Drawing 2 shows the perspective view of an example of 
the organic EL device by which detailed patternizing was carried out by performing micro processing to 
the metal system electrode 4 of the organic EL device shown in this drawing 1 . 
[0023] 

[Example] Next, although an example explains this invention in more detail, this invention is not limited 
at all by these examples. 

After expanding first an example 1 fluoride [ krypton ] excimer laser beam (45mJ, 10mm by 30mm) to a 
longitudinal direction with two lenses using a cylindrical lens; it considered as the parallel ray, and 
subsequently to a lengthwise direction, it reduced. Next, the organic EL device (a MgAg alloy 
electrode / organic luminous layer / ITO electrode / glass substrate) which produced beforehand the laser 
beam (particle-fluence 180 mJ/cm2, 250 micrometers by 100mm) of the shape of** length acquired by 
doing in this way was irradiated. Since it was possible to have moved 500 micrometers at a time by 
fixing this organic EL device on the stage, and using a micrometer, the detailed electrode pattern which 
has the gap of 250 micrometers and electrode width of face eventually was able to be obtained. 
[0024] The outline of the process of these single strings was shown in drawing 3 (a) - (c). When the 
configuration was observed using the optical microscope [the Mitsubishi Chemical make and micro 
watcher VS-205] about this EL element by which micro processing was carried out, as shown in 
photograph drawing of drawing 4 , it has a sharp edge, ablation of a cathode material and the organic 
material of a luminous layer is carried out thoroughly, and the ITO thin film became clear [ remaining 
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without dispersing ]. Thus, as shown in drawing 5 , when the luminescence trial was performed to the 
organic EL device with which micro processing was performed, having applied the constant voltage of 
9 V between the common ITO electrode and the cathode part made detailed, it was checked that only the 
part made detailed emits light. It is shown that processing of the cathode of an EL element has fully 
completed this, and do not short-circuit the cut detailed electrode sections, and the ITO electrode is not 
receiving breakage. 

[0025] moreover, the place which could dig the depth direction of a detailed electrode pattern and 
measured condition using the sensing-pin type thickness gage (the product made from Sloan, DEK 
TAK3030) — an electrode pattern — starting — it turned out that it is less than 20 micrometers. Drawing 
3 (a) For 1, as for an ITO electrode and 3, in - (c) and drawing 5 , a glass substrate and 2 are [ an organic 
compound layer (organic luminous layer) and 4 ] metal system electrodes (MgAg alloy electrode). 
Moreover, in drawing 4 , the part of (1) shows the part in which recessing was carried out by the laser 
beam, and the maximum front face is an ITO electrode and is 250 micrometers in width of face. On the 
other hand, the part of (2) shows laser-beam a non- irradiated part, the MgAg alloy electrode and the 
organic compound layer remain, and width of face is 250 micrometers. In addition, a scale numeric 
value shows mm. 

In example 2 example 1, micro processing was performed like the example 1 except having used the 
argon fluoride excimer laser beam (50mJ, 10mm by 30mm) instead of the krypton fluoride excimer laser 
beam. When the configuration was observed about this EL element by which micro processing was 
carried out using the optical microscope (above), it has a sharp edge, ablation of a cathode material and 
the organic material of a luminous layer is carried out thoroughly, and the ITO thin film became clear 
[ that the metal alloy electrode detailed pattern which remains without dispersing is produced ]. 
[0026] In example 3 example 1, micro processing was performed like the example 1 except having 
changed into 1mm the distance driven by the micrometer of an EL element from 250 micrometers. 
When the configuration of the metal alloy electrode of this EL element by which micro processing was 
carried out was observed using the optical microscope (above), as shown in photograph drawing of 
drawing 6 , they were width of face of 750 micrometers of an electrode, and an inter-electrode pitch 
250micrometer thing. In drawing 6 , the part of (1) shows the part in which recessing was carried out by 
the laser beam, and the maximum front face is an ITO electrode and is 250 micrometers in width of face. 
On the other hand, the part of (2) shows laser-beam a non-irradiated part, the MgAg alloy electrode and 
the organic compound layer remain, and width of face is 750 micrometers. In addition, a scale numeric 
value shows mm. 

[0027] In example of comparison 1 example 1, when micro processing was performed like the example 
1 except having set the laser output to 2mJ(s) (considering as a laser particle fluence 8 mJ/cm2), the 
MgAg alloy electrode did not disperse and detailed recessing was not completed. When this alloy 
electrode surface was observed with the optical microscope (above), it was checked that the front face 
has become group-like as shown in drawing 7 . 

In example of comparison 2 example 1, except having set the laser output to 10J (considering as a laser 
particle fluence 40 J/cm2) When micro processing is performed like an example 1 and the front face of a 
MgAg alloy electrode is observed with an optical microscope (above), as shown in drawing 8 , a MgAg 
alloy electrode disperses, and although recessing was carried out The part which is not irradiated was 
also able to change into the ****** condition, or it had dispersed in part, and the metal alloy electrode 
by which micro processing was carried out was not able to be produced. 

Using the mask which consists of SUS304 of 0.5mm of example of comparison 3 board thickness, on 
the glass substrate of 1.1mm of board thickness, opening equipped with the mask which is 3mm, 
performed vapor codeposition at the rate of Mgl4A/sec and Agl A/sec, and produced the detailed 
electrode pattern of MgAg. the place which measured this depth profile by the same approach as an 
example 1 an electrode pattern -- starting - it was 80 micrometers. 
[0028] 

[Effect of the Invention] The approach of this invention performs micro processing to a metal system 
electrode (cathode) by non-contact by the laser ablation processing method. Without there being the 
approach of carrying out the detailed patternizing of the EL element, and doing breakage to (1) 
transparent electrode (2) which can perform efficiently sharp micro processing with little thermal 
breakage to a processing edge periphery to a metal system electrode, since processing is performed by 
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- non-contact to the metal system ingredient of unstable cathode By extracting (3) laser light which does 
not have adverse effects, such as life lowering, to this metal system ingredient, can process [ in which 
very high definition micro processing to wavelength extent is possible ] it in (4) atmospheric air 
theoretically, and equipment is simple. By scanning (5) laser beams which can perform micro processing 
easily By making into a long and slender configuration (6) laser beams which can obtain the detailed 
pattern of arbitration easily By carrying out the package large area exposure of the (7) laser beams 
which can process it with sufficient productivity, the imprint of a mask pattern is also possible and it has 
the advantage processible for high productivity. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The detailed patternizing approach of the electroluminescent element which is characterized 
by using the laser ablation processing method in carrying out the detailed patternizing of the 
electroluminescent element. 

[Claim 2] The laser output per unit area is 10 - 220 mJ/cm2 from a metal system electrode side to the 
organic electroluminescent element which consists of a configuration of a metal system electrode 
(cathode) / organic compound layer / transparent electrode (anode plate) / substrate. Method according 
to claim 1 of performing micro processing to a metal system electrode according to the laser ablation 
phenomenon which irradiates a laser beam so that it may become, and is produced in this case. 
[Claim 3] The approach according to claim 1 or 2 of irradiating a laser beam with a pulse oscillation 
method. 

[Claim 4] The method according to claim 1 or 2 of oscillating a laser beam using an excimer laser. 
[Claim 5] The electroluminescent element which it comes to create by the laser ablation processing 
method and by which detailed patternizing was carried out. 
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v, * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the configuration of an example of the organic EL device 
of Saki who performs micro processing in a metal system electrode (cathode). 
[Drawing 2] It is the perspective view of an example of the organic EL device by which detailed 
patternizing was carried out by performing micro processing to a metal system electrode (cathode) by 
the approach of this invention. 

[Drawing 3] It is the explanatory view showing the outline of the process in the approach of this 
invention. 

[Drawing 4] It is optical microscope photograph drawing of an example of the organic EL device by 
which detailed patternizing was carried out by the approach of this invention. 
[Drawing 5] It is an explanatory view for performing a luminescence trial about an example of the 
organic EL device by which detailed patternizing was carried out by the approach of this invention. 
[Drawing 6] It is optical microscope photograph drawing of a different example from above-mentioned 
drawing 4 of the organic EL device by which detailed patternizing was carried out by the approach of 
this invention. 

[Drawing 7] It is optical microscope photograph drawing of the metal system electrode surface in an 

example of the organic EL device at the time of irradiating a laser beam by the laser particle fluence 

smaller than the range specified by this invention, and performing micro processing. 

[Drawing 8] It is optical microscope photograph drawing of the metal system electrode surface in an 

example of the organic EL device at the time of irradiating a laser beam by the larger laser particle 

fluence than the range specified by this invention, and performing micro processing. 

[Description of Notations] 

1 : Glass substrate 

2: ITO electrode 

3: Organic compound layer 

4: Metal system electrode 
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